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(54) PRESSURE-SENSmVE ADHESIVE SHEET FOR STICKING WAFER AND 
SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pressure- 
sensitive adhesive sheet for sticking a wafer which 
enables to do direct die-bonding and furnishes a 
semiconductor package with high reliability; and a 
semiconductor device which can be produced at a low 
cost and is excellent in temperature-cycle resistance 
and PCT(pressure cooker test) resistance. 
SOLUTION: The adhesive sheet for sticking a wafer 
comprises a radiation- curable pressure-sensitive 
adhesive layer containing both an adhesive agent and a 
radiation-polymerizable oligomer and a die-sticking 
adhesive layer which are formed in this order on a base 
material, wherein the radiation-curable pressure- 
sensitive adhesive layer, if cured by radiation, has an 
elastic modulus of 0.1-10 MPa and the die-sticking 
adhesive layer has an elastic modules of 10--2.000 MPa 
at 25** C and 3-50 MPa at 260'* 0. The semiconductor 
device has a structure that semiconductor element and 
a support member are stuck each other through the die- 
sticking adhesive layer of the adhesive sheet for sticking a wafer. 
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hv^' h>s 4. 4' , 4"-hUX->' 
>{^;l/7^/ hU7xr.;l/:/^/-;k 4. 4' , 4" 

- h 'J X v*;^ ^;l/7 = / h y 7 xr:;b;< ^ ymt'^mf'^ 



x/-;^.t^;l/vu ym^mmn^^. mmti)\^if^y 

[0 0 6 2] C©J:^«:)|5(|*aB8|*fc:j:oT«fe-r5{k 

0 i~i oas%^W^nsc:i:AW*U<, 0. 5~ 
5Ml%#W?n5C:tA^J:»)»$H/>, l oafi%'& 

A^^o. 0. 0 ifi«%*>iT'fe5^. mmmmniz 
[006 3] ^tz. hmmwmimi^mnm 3 <ds^ 

^fb^ox+x/^yH^#gfc-r5iWT\ $&fcx^^ 
Xf^yf-iy^m^mat^ct^Z't^o cco^^rj: 

x.:3[^7.f^y7'^ymtLrit. mm. mmmmmx 
^y-jMit-^^. x.i^^i/{k^1^, 4^y*-^i/{k^ 

Sti±*ffl*^fc-e-TMffl-r 5 C i: A<T?t 5o 

[006 4] ±nEMmmmmt lt{±.. p^tf . xx7 
<jym. ^^uym. 'jyy-)m. -ryy-ym.. 2- 

^ym. f'i>i^=f'ym. '^vx'rTOym. hkd+s/ 
XTTvym. <^ymm-f)mf^n?>o t^tcci^\q><o 

g§»f*i:bT«. mm. ±ie^<Dxx-r;l/S^#Bie 

^AWp.n5o ^mutLXit. mm. L i.u 

g. Ca. Sr. Ba. Cd. Zn. Pb, Sn. K. 
N a ±ie^S«: 2 ffl«±#ty«#^JSlg^*<^ 

[0 0 6 5] ±IES i XtiS/n+-9-ymj§=&W-r§fk^ 

[0 0 6 6] ±Ex4<^^i/{t#?^i: LTti. 0IJ^(f. x 

>1?:1^>'Xx7 y x>-}?rtiv'X-r7y 
;k x:t^4^Mk7v^a)iMffi^7^yl'. x4^^Mkxh 
7t: Ha-^-7^?U'-h. ifX7xy-;l/A>'*^7'y->i/Vt/ 
x-x;k x>i;+i/{i:7^i^xyi?A^^if6n5o 

[0 0 6 7] ±IB;tty :t-;bfk#?^Xti^cOg|««i:i: L 

;k T>- ^v-y h— ;k ^v^j^xyxy h- 

;k i^'^y^S'xyxy h-;k hy>t^D-;l/7'pA 
#yx^Uyyu:3-;k ;i?y trx;i/7;l/:3-;H| 
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[0 0 6 8] ±mfi-p^ hit^mxticn^(omm» 

[0 0 6 9] ±fH4-^X7 7'1'^Si:LT{i> f 

Vyji-Ji't^xy^y. i^y :L-)imt-xy ^y 
tfTE-«gS (1) Stf (2) T-s^nsfk^^*^* 

[0 0 7 0] 

Cfti] 

RO— P— OR 

I (1) 

OR 

[007 1] 20 
[ft 2] 




(2) 



(^if. R«7;l/*;l/S^5^U HocDRtiSi-'fclSI— 

[0 0 7 2] cn&©X+7.Ayx^'>^lflJ©i^ffla 

3 tffC 1 0 «a%t^TT'#W?n5 C i:*^ 30 

l/\ T|51timc$iJ|5gl±JS:(,^*% il^O. iaa%T'* 

So 

[0 0 7 3] $rc. x+X>'^>KNFXae«yi?7y7^ 

i£. 7-^>\i. m^yit. M-r^tyft 

itm\\Lm^mn\m s (ftc o ~ 5 o «fi%#w^n§ c 

A^»$L<. 0-3 Ottagl5^fif2n?)iIi:A^ct:t)j»?$ 
Li/^o 5 0afflSP*@it§tx^;^/^>K14*^i6T-rs 

[0 0 7 4] $fc. immm\\Lmmmmznm%(o^ 



Ubyi/Vy->7^-h. 1, 4-4^i/uy2^-ry->7 

i^7xx;M^fy-4. 4' -5^-fyj/7*- 
>*7xr.;l/p<^r>-2. 4' -$^'ry->7^-h, 

3-><^^l/S/*7xn;b^^f>'i/Vy->7^-h. ^^"^ 

;>( ^ u > v/V y s/7 ^- h . -< y 3j-x D y s/V y 7 

>?>'^n^4^$/;M^>'-4. 4' -S/'f'y->'7^ 
-h> '>''>i'D'N:*^'>;I/>«^>-2. 4' 

ieifbaijo^fflaw, n^mmi ooaagpic^^LTsoa 

«g|5t(T*W* L < > 2 0 Mg|5t<T*U 1 1/\ 
[0 0 7 5] *f|B^co->xMa!itfmgv'-hcO^*'-rg 

mmwmmm 4 a. ae^iiite^ttsij^geT'aij^^ns 2 

5"CT*<0^tt^*M 0~2 0 0 0MPa-p*»5, *^'02 
6 0°CT'(D^14W3~5 0MPa7?3&5i: fc*^1^Sn?» 

[0 0 7 6] ±HB^VSSfflg^S^M 4 <0^ii«. 
Umi.trs.\,^t\ ii^ 3~ 1 0 0 ft mga[T'feO> 1 0~ 
6 0/£mi@Sj!)W*H/\ $fc. mM<DllJ?«:t#-5fc«) 

[0 0 7 7] ^-C^«fflgESSiJ®4{±, iH^i^fcU7^ 

MLtzt^. ^n^fum'^m^x.. ^yyu-^^y^tim 
[0 0 7 8] ±is^s?'('i$i&ffli$gm)i4 (c^w^nsss 
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. (A) ~ (D) m-^tnii*<ommfm^^^t?>cti)^ 

[0 0 8 0] (A) :r.^^^iymm. :s^^^^iymm7^ 

[0 08 1] (B) (i):i^:!f^=^iymmmt<om{tm 
1 0 ofi«gp, (2) mntLxifV'>i^fi (^^j) 7 

^'Ub-h^2~6a«%#WU Tg 

g) 1 0TJ-X±TA^Ott«¥15l^?aA^8 0mX± 10 

OSMSP. (3) IgfkffiiS^JO. i~5«sa5c 

[0082] (c) (1) x.^s^i/m^Rrs^(Dmitm 

1 0 0«figi5. (2) x.-}t:^^i/1g|jgi:ffl?g14*<fe»)A^O 
MS¥l^»?«A<3^«±®ffiBgl 0-4 OE«gP. 
(3) llii^i:LT^^'J (pt^J) 7^UU-h2~ 

6mm%^'^^. T g3b<- 1 Ot:W±-p!boMM¥t^5J- 
?fiA<8 073W±T'feSx.-|?:^^i/S^W7^ U;l/^ttS 

^f^ci 0 0-30 oE«gi5. i4)mitmm\o. 1- 

SSftgPo 20 

[0 0 8 3] (D) ( 1 ) Xd?i|r-><SI|gRl>*7xy-;l/ 

<SBii ooaasp, (2) 7x/+i/^flii o~4 oa 

«gi5. (3) ll^^i:LT^*Ui/S^*;l' (^^) T^V\y- 
h 2 - 6 «fi%^^^^^. T g 1 0 °CJJ^±T'*^oai ^ 
8 0 7JJ.;i±Tfe 5 x>1?:^^->S#^r7 ^ ;!/ 

1 0 0-300 fiMgp> ( 4 ) mmmm 

0. l-5Blg|5o 

[0 0 8 4] ±fB (A) - (D) <Dmmmmcmf^:i: 

5 0 0 0i;iT, L < « 3 0 0 0 JMT©x,i?:^i->fiJfli 

jb^^fflSn^So l^tc. x4^:l^i/<SB§i:bT^^?«A^5 0 

0 i.XT<D bTx 7 X y A sxa trx 7 X y F S?S 

[0 0 8 5] ±m^=fmti^ 5 0 0lXT<O\£xy I. y-fl 
tt\ Jft{l:>'x;l/x#4Fj/(«c)iya)xea-h8 0 7. x 

h8 2 7. xen— h 8 2 8. ^*7y5:<3;l/B* 
(*|?)S<0D.E.R.3 3 0. D.E.R.3 3 1 . D.E.R.3 6 K 40 

■^mtmm^(OY B 12 s. y d f 1 7 oi?Awe. 
[0 0 8 6] $fc. ^^mmmmmm 4 <oTg^m< 

SWT's x>1?+i/1»ligi:LT^1&tgx.-H+i^1SBi^ 

ffli/^5ci:tT-t5o ^^Hgx.i?^-><Kliii:LT{i. m 
^IS. 7xy-;by#5"yi'3yx.-H4^>-13}ll§, ^^bV- 

;uy#^-y ^3'Jx>i^4^-><s)]i?#-7b^we>n5o 7xy- 



16 

ESCN-OOK ESCN-195. B^itMi^M 
<DEOCN1012, EOCN 1 02 5, EOCNIO 

[0 0 8 7] $/c, x4^+->jSliii:tT. ^nAfbxd? 

+'>mm> :raA{ke;^7xy-;bA^x#4^->iSji 

(0tJ^tifiMk^X^(«|c)SiOE S B - 4 0 0) . T-P 

A{t:7xy-;byjj^7 7i^g|x.-H4^v'lSii (fi^ij^tfa* 

{t^(«)©OBREN-l 0 5. BREN-S)^t<sg 

mt^iltt^X'^^o 

[0 0 8 8] :i^^-^iymm<omimt trtt. x:j?+$/ 

7'C«yF. =7>yfb*':;^^<DftB-?^. t:x7xy-;l/ 
A. ex7xy-;i/F, if;^7xy-;i/sii©7^xy- 
;HtekKS* 1 ^^?*tc 2 mi^A±^t^it^. 7 X y 

-;l/y <y if mm. ^7.7 xy-;by .-P^ -y ^<SB§. 

^ uv-fiy^s^y ^mBi^toyjp^y ^'Mflg^^A^p 

[0 0 8 9] tfT-fe. ^mm<Dmmki^icmn^^xy 
j:y-)V/^^^yi/^m. ex7xy-;i/yjp7-y^'ia 

$H/\ i:(D<l:d^S!fl:^Ji:LTti. 0iJ^{i\ :^0*'i' 
>*fb^I||(tt)^©7xy V'T hLF2882. 7x 
yV'1'hLF2822, 7xy ^-f h T D- 2 0 9 0, 
7xy^-l'MD-2 14 9. 7x7^1' hVH 4 1 5 
0. 7x77'^ hVH4 1 7 0m<DWim. ^Xit^ 
(t*)^77"r'-\'-:!5j'-KFG-2 0 0 Ol?(D7'D^:{l:7 

X y -^Wk^T'fe -5 -r h ^ :r n^r tr ;^ 7 x y A ^ 

[0 0 9 0] ±iex.i^:^^i/S}BiRt;^cD@!{kSiJ(i:iD^l 

t LTti. X.-J^+>'j^)i|;&iilfb$-&§«,(3DT'fen{f#{C 

Xy^y. x^^7x-;^3l-^X*x7i.x^^7x:::;l/ 

[0 0 9 1] H'5^7--'HSi:LT«. m?ilS. 2-7{ 
5 y-;K 2 -x^;b- 4 -y 5 ^*!/- 
;k 1 — >7yx^;U-2-7x:^;l/'r'5^*y-;k I 
- ~> Z y x^;l/- 2 - 7 X 5 7 A h 'J y u 

(f, EgBfk^Xll(tt)Si<D2 E 4MZ. 2PZ-CN. 

2 P Z-CN SHWf&n^o 
[0 0 9 2] ^VMgfflJ^SSiJS 4 tOfflfig (C) fCiSlt 

3:^tt±(Dii$^?lffi(lgi:bTli, 7xy+-> 
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[0 0 9 3] ±fiyjLy^ymmtLm. m^i£. M 

li5<bfi)t(«)S'07xy 0, 7x7 h-h 

YP-5 0. 7xy h-hYP-6 OlPi^^lfenSo 
[0 0 9 4] tfc. ±IB]S^^?«x#+^>ffiliii:bT 

fig. $&{Cti. :i^^**^873^S^Siaai»?ax.1?^ 10 

59619^, It^;^^? -59620^, 1^i;^¥7-64911#. 1fi)^¥7 
-68327^^^^#Bg) #A^^tf ens. 
[0 0 9 5] ±IB1i1S<D:*:tl^'gtlS#WSJc:>tt 

HTR-8 6 bP^*^^tf6>nSo CCT'. x.-}f4^i/1^ 

[0 0 9 6] ±IBx.-j<+>'<SBgi;ffl^14A^St)A^oM« 

¥J^^^?«7b^ 3 ^t^±os;^i-?afflm<og5toa«. xd^ 

4^-><Sflg 1 0 0«»gi5{c3^bT 1 0~4 0g*gP*^»S 
1 0fiagi5*«-efeSi:. x.i?:^^-><Sfl|;g:±fig^i- 
fctStS (WTx.i?4^i/1S)iffli:v^-5) ©RT^ttjb^^je 

g|5^®K.5i:. xjH+-><g)igtaoTg*'!{gT-r5M(p}A^ 

^So 30 

CO 0 9 7] 9><w&mmmk(r>mL (b) . (c> 

mS (D) (cfctts. M)^i:LT^U5^'>*;l/ 7 

^ U U- h 2 ~ 6 T g A^- 1 0 °CJ-X±T 

*^oaa¥i^5i-?a*< s 07jj-::^±T'fesx.i^+>/s^w 

8 6 0 P-3 (^llfk^^ll(tt)») ^AWe,nSo 
[0 0 9 8] Sfc. i/Ui/i/;l/ 7i"Jb-KD 
2~6fflft%©Jfca^(*l:til-rSC.>;A^»$L 

[0099] Tgl±-10 °CJ.X±AW$ L < . ±|5I«1t 
{cSiMl±^l^7b\ ii^3 0 CCTfeSo T gA^- 1 0°C 
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[0 10 0] ±iaaiigffifi)tic*3{t5x4^4^i/s#w7i' 

•J ;Hi^«a^i*©ttlJFJ^i^?fi«. 8 0 Htt±-pjfe s 
d i: AW* 1 1\ aS¥i^^?«!b< 8 0 :^*iST-^5 
i:. 7^;l/At^T'<D3i$^pI^14*Wrs 

[0 10 1] ±Exj}?+>'S#^7i";;n^«a^<*© 

ji^LT. 1 0 0a«gB~3 0 0aagP*W*bV''o lO 

0fiagP*?STfe5i:. 7^;l/A03Sa[<Df6T^^'-yi^ 

[0 10 2] ^^■'fssms«siJS4{ctt, sfflMi^rao 

[0 10 3] yvy^vzr^}y^mthxt,i.. mTiii. 

If ;l/ h 'J X V y - W Vfu tT;!/ h y x 

N-j3~75yx^;l/-y-75/:/a 

[0 1 0 4] ±iev^7>';i}-y7U>^mi> y-y;'> 
K^^i/7"Pe;l/h';^ h+i^-^^yilLTNUC A- 
187. y->«;l'*7"h7'Dtf;l/hypth4iS/i/^yi: 
UTNUC A-189. y-7^y7'ak?;l/h'jxh 
^^v/v/^yilLTNUC A- 1 1 0 0. y-'?b'< K 
7'atf;bhUxh:^^v/v'7>i:LTNUC A-116 
0. N-/S-75yx^/l/-y-75/:/'ae;l/bU;< 
h4^i/'>vi^t:LTNUC A- 1 1 2 Oi:l/^3ffia« 

ffl-r S C i: A^T- 1 5 <, A -y 7 'J y ^'§iJ(Di$ffl 1 

^i^^mRxs^oymm \ o o aasptcw t a. i ~ i 

oasai5*w$H/\ 

[0 10 5] $e.tc, ^'^^mm^mmmA\z\.i. mn. 
^(Dm^^mtLx. m. -"/^rji. tjis. 

x>>A. X7-yUX. :ti-tr-y^ ■b^^ yi'. Xli-y 
7;l/5:i'>AI|^ffiT'MSLfctOJ5:if<0#«tt 

ne©^#% if <D«iesitt«jS«r7 Y ^- i: LT^in-r 
5Ci:tT$So *fc^«tt^lnl±?-ti-5fci6tcwei7 

1- ^-^i3sta-r S CI i: tT't So 
[0 10 6] $fc. iteg«®<Dg!<kilXifS^«i$iJL, 
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[0 10 7] cn6CV7'<'^-tt. #3$T'X«rffl«^ 

^fflgsjgsu 1 0 ossa5fC)k^LT, 10-4 0 oaagp 

[0 10 8] J^^±. SiB^Lfc.t^^^fiJc^D'i'xMlS^ffl 

f^Mi^-hicmm^mMt^t. tmmmMmam io 

[0 10 9] OT*^B^<D'>x/Nft!i!3Wtfflite«S/-h 

u ;>[v>-piteJi$/-M©^'('g«fflg«?[ijji4*±ini 
[0 1 10] :>:tc. ^W«:-i7x/NA^. 9^^yy*fv- 

?>WimtmitmK^m\m 3 1 i^^mnm^mm 4t<D 

t^Wtlli. 1-1 OOOg/2 5mmg)g*W*L<. 1- 
5 OOg/2 5n)mSS*Ut)»$H.\ fW. ^'VSgffl 
S«?!IJ4 il-^x/N^-yyAu A2. • • •A4i:<7)ii« 
int. 5 0-2 0 0 0g/2 5iiniiSe*W*L<, 100 
- 1 0 0 Og/2 SmmSlSAU 0»S Ll/^„ g^«;f3ft'±fe 
OM0^T'fen{i\ -^x/Nf-y^Ai, A2. • • •A4i: 
•^xMBfitfflitetti^-h 1 i:(±-WbLT*30. ±tEO 
IglgtflC. "^x^N^-yrAWS-rSC^li^i/^ 
[0 111] HSfC^TJcdtC. Sinit (U 40 
V) . (E B) ^<DS!{S=f^B^ite«->-h 1 <D» 

itsmmmm 3 'pic^^ti^mmmm-^^:^ 3 

«^e!{t-«*Li6S<, ]5ft*HaB8l*Sttx 2 0-50 OmW/c 
m2 eSAW* L < . H§|*I^P^{± 0 . 1-15 0 e>g)g*^ 

[0 112] ccDiiSSs SifWi^igifkgyttffg'JSsii^v 
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tOmMtllis 1 -5 0 Og/2 SmmJb^jlff t<. 1-1 

oog/2 smmAuojifSLv^ mij. 

4t't>:L/s^yyt(0m^tHt. 5 0-4 0 0 Og/2 5 
mii*W$t<, 1 0 0-3 0 0 Og/2 5iiiD*^*0»tU 

[0 1 13] ftSS~>-M'\OS{mWi> muz(o 

)!S«^i:tTtt^ifil*ffli,^5«^{cttS#2tti2>-r 

[0 1 14] x^^x/^^-r-ryi^Xg©?^. 0 7{c^-r 

Tyft^^'yx.f^^f-y/ki. A2 • • • A4^^t± 
If, CKD-^x/N^-yyAu Az • • • Ah^, 
msiZTfstJ^oic. %§l3U>y h kf>y^/7>yy 
•rSo ■>x/N^-y:/A.i:^fVS«ffiSa^M4i:©K 

(omtm. ^-(mmmmmm4tmmmtmm 

Ai©tf-y^7-yy^ff9i:, ^^mmmmmmni 

•i/ X / -y y A 1 ^DTE^C^^ta L /cR^T-fJUr 5o 
[0 115] i>:^^T-•i'x/^^•y7'^. B9U:S^-rj:9 
fC. ^^"'('SSffl^g?tiJ4«r/1-bT'J-K7U-A8fc« 

*V ji«8 0-3 0 0'C> 0. Ol-SOO^WPfe 

§0 $fc. iniaS!{k©fScDip^?s^|{iji^ 1 oo-so 

0 °CTfe 0 , 1 5 0-2 5 0 tgaAWS iD^Bf 
fm. ago. 5- 1 2 O^^P^T'fet>, l-30^^Kg 

[0 116] CtO.t^ttT'i'x/N^-yT'Ai. Az • • 
• A4<De-y^7y7'^t79i:. 3?^^%^ 7 yKPSA^t* 
P) nr 1/ ^ i. (DT'^^ {c 7 X / -y <y 7 -y ■/f 5 

^t^m^^f^p°a»cD'^;x/^^•y7A^^i5Ci:A^T't5o t 

[0 1 1 7] 0 1 o\c\t}:.m(DWMm!mi5m<omBm 

t?-y i'7-y7't^|5imcfTX.-SJ:3{cLTfcO. iKDJ: 
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<DXHFfc^4-&^. tr>yi^7>y:^>&^^LTfT^5J: 

fc. ^^}$«mg§§'J^^>y:/Sffi{c^fljf §XS*# 

Pt§T*t§fc46. ^P-b;^±*»Si4i)T#fljT'3o5o 10 
[0 119] 

[0 12 0] *4b\ vjcf<DmmmRxsitmmizioi^x. 

^) J Rlf rsjrijit (lf-y^77-yy^) J l±i>:©J;3tc 
[0 12 1] r3¥14^J ^ffimth*ltlS^JfcJ;^Tff5 

c tif^X'tmmmmitmifim]^ s ow/cm©iSE7Kii 

J:t)jaiJStfc„ MS^mi, 2 31C. 5 0 0rad/#T** 

[0 12 2] rm.nmi mmmmimmicii^xm 

mmmm^6oom<DmumxmmLx. mmm\H(Dx 

[0 12 3] rS5iJ14 (x4^x/^yK^) J 5^'Jn>>> 
X />(C||fiis{JIJRQ'Jti?Jfi?IJ{C J; o Tf#^ il i: A^T- 1 Site* 
v'-h^aSfitLfc^. 1 OnimX 1 OrnlC^-^ i^y^fU 

w<k. f^m\mim9\-m^^^ii.i^&7icm (sow/ 

cBx BgW^Sii Oct) {cJ;0K8l>fb/c:o '>:»cx4^;^/^:y 
r-O^^'rfe* HS-l0l0)tc 
Tl Ommx^^x/^^HU tf -y i^T-y^:^, 'f-y'frsm 



[0 12 4] (b!>y^T>y^i^) J ±E©j*ft 

om. ^-(t'y^-mm mimm p a - 1 6) k 
[0 12 5] m^mi 



2/*^^;l/75yxXx>'l/=8 0 : 1 0 : 1 0> 1 OOa 

asp^ aa¥i£j»?a*^ a 0 0 0 o-? u^t y7;7 u u- 

U dfv- 1 0 OMSJ, W\M ( 2 . 6 - h U U 

V7 X y » 4 mm^^M'^ \.ximmm.\tw(^mm^ 

[0 12 6] i^a:J^mmfkmi^-h(oim> 
h^rf^^Lfc (o ^#5.nfc'^'x/^a!iemsi^-^^ffl 

[0 12 7] itmmi 

^ 'J U- h • 7^ V-'l/Hftfi^i*: (y^/imO U- 
h : 7i"J;bSE (t;l/it) = 9 0 : 10) 

;i/ARt;'>x/Na!;#m«->-h^ftisiu. ^mm^n 

[0 12 8] 

[^1] 

1 



flfi ^ ® 








^ @S # f4 $ 


(MPa) 


2 


2 5 0 


^ » » ^ 


(/X m) 


3-10 


ta ^ ^ 




(g/lOmraD) 


10 0 


10 0 0 






4 0 0 


13 0 


i ffi ^ J 3£ 


- 


^ ^ - 






1 0 0 


0 
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Co 1 2 9] mmmz 

:r.^-^i/mmt LT e 7i 7 X / A §yx>l^:^^i^<Sflg 

<Dxe:3- h 8 2 8 ^l^ffl) 4 5aMSB^ ^ 
4-:^.y^gx4^:^^-><SIg (x.-}^^>/^M2 2 0. ft;g{t 

^xmm^^^±m(o e s c n o o i ^{^m) 1 5 mm 

gp, x>-}^:^^-><^fl|(Olil{k^Ji; bT7x/-;by.t:7>y 
x^L F 2 8 8 2?r^gffl) 4 OSaSP. :Ji^^^i^mmt 
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